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Improved underpad system 



Field of invention 



5 This invention relates to an improved underpad system to be used underneath many types of 
surface coverings and which consists of three layers of material made from various 
components with different densities and thickness. 

Background of the invention 

10 

In soccer or any other field sport, the characteristics of the field can affect the amount of 
physical stress experienced by players during a game or during training. A very hard and 
highly adhesive surface can provide players with more stability, but it can also increase the 
magnitude of the harmful forces and resistance conveyed to the musculoskeletal system, and 
15 cause injuries such as turf toe or foot lock, to name a couple. On the other hand, a surface that 
is too soft can cause premature fatigue, and reduce a player's capacity to absorb impacts 
caused by the foot contacting the ground. An effective and safe playing field for soccer must 
have several key characteristics (absorption, recovery, stability, adhesion and ball behaviour, 
etc.) for young beginners, as well as for adults in elite leagues. 

20 

Studies indicate that between 61% and 90% of soccer injuries involve the lower limbs, 
specifically the knees and ankles. Most of these injuries are generally the direct result of 
excessive pressure at a specific point, or a delayed reaction to repeated physical stress over 
several months or years. 20% of short-term soccer injuries involve the ligaments, whereas 

25 long-term injuries stem from chronic inflammation of the tendons involved, and can 
sometimes cause degeneration (tendinitis). Among all players, those who suffer ligament 
problems have twice as much risk of another injury at the same site. One might be inclined to 
think that these types of injuries only involve high-level professional players. However, a 
Swedish study covering 600 players and 41 teams found that approximately two injuries occur 

30 for every 1,000 hours of soccer played, regardless of the level or age of the players. 

Many factors can influence the rate of injuries, including interaction among players, their 
physical condition, the type of shoes worn, and the behaviour of the playing surface. This 
latter factor should always be adapted to the movements called for by the sport for which it is 
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designed. In the case of soccer, the characteristics of the surface can affect the amount of 
physical stress experienced by players during the game and during training, because the shoes 
worn have limited shock-absorption capacity. A very hard surface can provide players with 
more stability when moving around, but can also amplify the force conveyed to the musculo- 
5 skeletal system. It has been suggested that injuries not caused by contact with another player 
are closely related to the playing surface and that repeated impact against a surface that is too 
hard can cause injuries such as the development of osteoarthritis and cartilage degeneration. 
On the other hand, it is known that if the surface is too soft, it can cause premature player 
fatigue and reduce a player's ability to absorb the impact that occurs when their feet strike the 
10 surface. - 

A safe and efficient playing surface must have several key properties (absorption, recovery, 
stability, grip, etc.) that must be suitable for young beginners as well as adult players in elite 
leagues. Basketball, soccer, football, and baseball were the cause of more than 5,200 injuries 
15 to children age 14 or under who ended up in 15 hospitals across Canada in 1998. These 
statistics demonstrate the extent to which both youngsters and adults need safe athletic 
facilities in which to play their favourite sports. 

In the past, most sport fields were made using a mix of rubber granules and sand to provide 
20 absorption and stability for the athlete, surface durability, and also uniformity and imitation of 
a natural surface for the ball behaviour. With time and repeated use, surfaces with rubber- 
granules and sand become uneven as a result of the shifting of the granules. This instability 
results in ball behaviour becoming inconsistent, unpredictable, and very unsatisfactory. 

25 Other sports field surfaces or floor systems have been developed in the past to incorporate the 
notions of an underpad system which provides a cushioned or shock absorbent surface on 
multi layers. For instance, Rone (US 4,199,639) proposes a sandwich-structured double layer 
floor covering, comprising a polyethylene lower layer and an upper layer made of synthetic 
polymer fiber. Also, Di Geronimo (US 5,605,721) uses a three layered structure made of 

30 different material to offer a shock absorbing underlayment for artificial playing surfaces 
method to fabricate the components. 
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In Jones et al. (US 5,947,918), a top layer made of an elastomer and a bottom layer made of 
expended PTFE (polytetrafluoroetylene) provides an impact energy absorbing composite 
material with a controlled layer thickness relation. 



5 This improved underpad system procures a high performance product of cushioning and 
shock absorbency by offering different level of absorption between light to very heavy impact 
and conserving a high comfortable stability for the ankles and knees for the human used, 
giving a "vertical suspension" providing protection (Skeletal trauma protection, reduces 
fatigue dispersing vertical impact) and energy return for competitive play according to the 
1 0 normal playability required. 



The underpad system's absorption performances procures a very stable surface, adapted for 
any kind of subject of any age or any weight, which is only made possible by the application 
of the layered system. It can also be used for machinery equipment such as an helicopter 
15 landing surface support, since this "sandwich" system procures a very good shock absorbency 
in case of a very good or more difficult landing event for an helicopter. 



Summary of invention 



20 The object of this invention is to provide an innovative improved underpad which consists of 
three layers of material made from various components with different densities and thickness. 

The underpad improved system offers a very high cushioning performance that can be used 
underneath any type of surfaces to give them a superior shock absorbency property than any 
25 existing surfaces including the natural grass without loosing any stability and energy. 

There is therefore provided an underpad system with enhanced impact and shock absorbency 
properties which comprises: 

a top layer made of a first compressible material having a first thickness and a first 
30 density; 

a middle layer made of a second compressible material having a second thickness and a 
second density; 

a bottom layer made of a third compressible material having a third thickness and a third 
density; 
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wherein said middle layer is compressed before said top layer and said bottom layer for 
low impact and shocks, and the said first thickness and the said third thickness remains the 
same. 

There is further provided an underpad system with enhanced impact and shock absorbency 
properties which comprises: 

a top layer made of extended polypropylene having a first thickness and a first density; 

a middle layer made of polyurethane foam having a second thickness and a second 

density; 

a bottom layer made of extended polypropylene having a third thickness and a third 
density. 



Other aspects and many of the attendant advantages will be more readily appreciated as the 
15 same becomes better understood by reference to the following detailed description and 
considered in connection with the accompanying drawings in which like reference symbols 
designated like elements throughout the figures. 

The features of the present invention which are believed to be novel are set forth with 
20 particularity in the appended claims. 

Brief description of figures 

Figure la is an isometric view of the improved underpad system in accordance with the 
25 invention; 

Figure lb is schematic side view showing the sandwiched layers of the underpad system 
shown in fig. 1. 

30 Figure.2a is a side view showing a soccer ball rolling on top of the underpad system shown in 
fig. 1. 

Figure 2b is a side view showing a soccer ball bouncing on top of the underpad system shown 
in fig. 1. 

35 
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Figure 3a is a side view showing a soccer player's feet, in a running condition, on top of one 
of the prior art system. 

Figure 3b is a side view showing a soccer player's feet, in a running condition, on top of the 
5 underpad system shown in fig. 1. 

Figure 4a is a side view showing a soccer player's feet, in a sideways movement, on top of 
one of the prior art system. 

1 0 Figure 4b is a side view showing a soccer player's feet, in a sideways movement, on top of the 
underpad system shown in fig. 1. 

Figure 5a is a side view showing a soccer player's feet, in a sideways and rotation movement, 
on top of one of the prior art system. 



15 



20 



30 



Figure 5b is a side view showing a soccer player's feet, in a sideways and rotation movement, 
on top of the underpad system shown in fig. 1. 

Detailed description of a preferred embodiment 



The new underpad system consist of a "sandwich" design comprising 3 layers of different 
densities, thickness and components of any type of cushion and absorbent material, such as 
but not limited to: EPP products (expanded and/or extruded polypropylene close cell beads 
molded into an open cell structure), foam products, EPE product (expanded and/or extruded), 
25 EPDM products, crumb rubber tire products, plastic products, natural and or synthetic rubber 
products and polyurethane products. 

As seen in figure la and lb, the underpad system 100 comprises a top layer 110, a middle 
layer 120 and a bottom layer 130. The artificial turf 140 is fixed on top of the top layer 110. 



The top 110 and the bottom layer 130 have to be made out of a denser and a more rigid 
material than the middle layer 120, to allow the top layer 110 to be compressed partially or 
totally on the bottom layer 130, which provides an adding shock absorbent effect by the 
compression movement of the top layer 110 on the bottom one 130. The top layer 110 
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comprises a thickness 1 12 and a density that may or may not be the same as the bottom layer 
130 thickness 132 and density, depending of the utilization and the shock absorbent quality 
which is desired. The top layer 110 must be having by itself some deflection properties to 
absorb light impact but enough firm to procure very high stability characteristics combined 
5 with the desired standing and walking feeling. 

The middle layer 120 has also to be lighter and softer but depending of the utilization of the 
underpad system 100, its thickness 122 and density will be specifically designed to allow the 
right speed and quantity of compression and reflection of the top layer 110, which is 
1 0 necessary to get the specific shock absorption effect described herein. 

The bottom layer 130 could also have a different density and thickness 132 depending of the 
utilization and the shock absorbent quality which desired. The bottom layer 130 must be 
having by itself great properties to entirely absorb the final energy of an heavy impact but 
15 firm enough to procure a very high structural to the entire system. 

In a first embodiment, the underpad system 100 can be used in a synthetic soccer field 
application. The sandwiched layers (110, 120 and 130) are constituted from a top layer 110 
made of EPP product of a medium density (1.9 pound per cubic feet) and having a thickness 
20 (1 12) of 15 mm. The middle layer 120 is made of open cell polyurethane foam (1.9 pound per 
cubic feet) having a thickness (122) of 10 mm and lastly, the bottom layer 130 is the same as 
the top layer 1 10, being made of EPP product of a medium density (1.9 pound per cubic feet) 
and having a thickness (1 12) of 15 mm of thickness. 

25 The top 1 10 and bottom 130 layer are designed for optimal multidirectional absorption of the 
impact of running or falling to the ground. They provide constant stability for the ankle 
throughout the game and the season. Layers (1 10, 120 or 130) density can be adjusted in order 
to customize the surface for many other sports like American football, rugby and also for all 
types of players weight and size. The middle layer 120 has a very low density and resistance 

30 system that is designed solely to absorb the ball bounces without interfering with the top and 
bottom layer (110 and 130). Also, when the athlete touches the surface, this layer 120 is 
completely compressed because of its low resistance. The athlete's stability is ensured by the 
two touching top and bottom layers (1 10 and 130). 
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That combination gives the right stability for the player which protects him against injury to 
his ankles, knees, or elbows, with a minimum of cost of energy. The underpad system 100 
performance offer a better shock absorbency performance on an heavy impact for an adult (15 
to 20%) and for children or teenagers (over 30%) than any other surfaces including the natural 
grass. 



This new design in sandwiched combination of layers (110, 120 and 130) uses different kind 
of proper cushion material already existing. These materials specifically combined together 
allow a maximum of shock absorbency without affecting the stability of the surface and 
1 0 without causing any adding energy cost. Usually, a very absorbent surface is made with a very 
soft product which is very unstable and too soft to walk, run and play normally. These 
products cost more energy because the deflection pf the product is too big, which could be 
compared as walking on a sand beach versus walking on the natural ground. 

Figure 2a and 2b illustrates how the soccer ball behaves when the underpad system 100 is 
installed on a soccer field. As the ball 150 rolls on the artificial turf 140, no structural shifting 
nor compression occur on any layer (110, 120, or 130). When the ball 150 hits the turf 140 at 
an angle, it bounces back and compresses an area 125 of the middle layer 120, because of its 
lower resistance. 

The multidirectional absorbent and stabilizing capacity of polypropylene for the impact of a 
running foot is shown in figure 3b. The compression area 135 absorbs the energy coming 
from the hit of the running foot 160, with the top 1 10 and middle 120 layers being compressed 
and temporarily deformed, but the bottom layer 130 deforms only slightly. Figure 3a 
illustrates one case of a prior art system with granules which shift and, unless compressed, 
lose all absorbent capacity and stability. 

Figure 4a and 5a show a soccer player's foot, in a sideways movement with or without a 
rotation movement, on top of one of the prior art's field system which comprises granules. 
30 The multidirectional absorbent and stabilizing capacity of the underpad system 100 is 
illustrated in figure 4b and 5b for the same sideways movement with or without rotational 
movements. In both case, the soccer player's foot (170, 180) creates the compression area 
(145 and 155) which absorbs the energy by the temporary deformation of the top 110 and 
middle 120 layer, and the partial deformation of the bottom layer 130. 
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While a preferred embodiment of the invention has been described herein, it should be 
apparent to those skilled in the art that variations and modifications are possible without 
departing from the spirit of this invention. 



8 



WO 2004/033194 ^p^CT/CA2002/001533 

Claims 

1. An underpad system with enhanced impact and shock absorbency properties which 
comprises: 

5 a top layer made of a first compressible material having a first thickness and a first 

density; 

a middle layer made of a second compressible material having a second thickness 
and a second density; 

a bottom layer made of a third compressible material having a third thickness and a 
10 third density; 

wherein said middle layer is compressed before said top layer and said bottom layer 
for low impact and shocks, and the said first thickness and the said third thickness 
remains the same. 

15 2. An underpad system, as claimed in claim 1, wherein said first and third material is the 

same. 

3. An underpad system, as claimed in claim 2, wherein said second material is more 
easily compressed than said first material and said third material. 

20 

4. An underpad system, as claimed in claim 1, wherein the said top layer is compressed 
before the said bottom layer. 

5. An underpad system, as claimed in claim 1, wherein the said bottom layer absorbs the 
25 excess impact and shock that is not absorbed by the said middle and the said top layer. 

6. An underpad system with enhanced impact and shock absorbency properties which 
comprises: 

a top layer made of extended polypropylene having a first thickness and a first 
30 density; 

a middle layer made of polyurethane foam having a second thickness and a second 
density; 

a bottom layer made of extended polypropylene having a third thickness and a 
third density. 
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7. An underpad system, as claimed in claim 6, wherein the said first thickness is equal to 
the said third thickness. 

8. An underpad system, as claimed in claim 6, wherein the said first density is equal to 
the said third density. 

9. An underpad system, as claimed in claim 6, wherein the said top layer is the same as 
the said bottom layer. 



10 



WO 2004/033194 




'CT/CA2002/001533 



// 5 




SUBSTITUTE SHEET (RULE 26) 



WO 2004/033194 ^^»CT/CA2002/001533 

2/5 





WO 2004/033194 ^^»CT7CA2002/001533 

3/5 





SUBSTITUTE SHEET (RULE 26) 



WO 2004/033194 ^^CT/C A2002/00 J 553 



4/5 




SUBSTITUTE SHEET (RULE 26) 



WO 2004/033194 ^fc > CT/CA2002/001533 



5/5 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MA'. . 

IPC 7 B32B7/02 B32B5/22 E01C13/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



Intentional Application No 
PC~^fc 02/01533 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 E01C A63C A63B 



Documentation searched other than minimum documentation to the extent that such documents are Included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


EP 0 890 373 A (ELMEX FOAM ITALIA SPA) 
13 January 1999 (1999-01-13) 
the whole document 


1-3 
4-9 


X 
A 


DE 20 03 683 A (GR0H HERMANN) 
12 August 1971 (1971-08-12) 
page 4; claims 




1-3 
4-9 


X 
A 


EP 0 128 354 A (DYNAMIT NOBEL AG) 
19 December 1984 (1984-12-19) 
the whole document 


1-3 
4-9 


X 
A 


US 4 574 101 A (FOSTER JOHN K ET AL) 
4 March 1986 (1986-03-04) 
the whole document 


1-3 
4-9 


| X| Furt "er documents are listed in the continuation of box C. 


|X | Patent family members are listed In annex. 


° Special categories of cited documents : 

"A" document defining the general state of the art which Is not 
considered to be of particular relevance 

"E° earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 


"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


19 June 2003 


07/07/2003 




Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340^3016 


Authorized officer 

Ibarrola Torres, 0 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C.(Continuation) DOCUMENTS CONSIDEI 



Intentional Application No 

PCT^^02/01533 



BE RELEVANT 



Category ° Citation of document, with indication.where appropriate, of the relevant passages 



Relevant to claim No. 



x 

A 



US 2 515 847 A (WINKLER CARL W) 
18 July 1950 (1950-07-18) 
column 2, line 39 -column 3, line 50 
column 5, line 5-17 

DATABASE WPI 

Section Ch, Week 200044 

Derwent Publications Ltd., London, GB; 

Class A17, AN 2000-492652 

XP002244899 

& JP 2000 034823 A (JUKA PLASTICS KK), 

2 February 2000 (2000-02-02) 
abstract 

W0 02 055299 A (LEMIEUX ALAIN ;T0MARIN 
SEYMOUR (CA); 2752 3273 QUEBEC INC (CA)) 
18 July 2002 (2002-07-18) 
claims 

DATABASE WPI 

Section Ch, Week 200316 

Derwent Publications Ltd., London, GB; 

Class A17, AN 2003-164705 

XP002244900 

& KR 2002 074 644 A (LG CABLE CO LTD), 
4 October 2002 (2002-10-04) 
abstract 

DE 31 32 742 A (ALBERT BRUENS GMBH) 

3 March 1983 (1983-03-03) 
claims 



1,4,5 
6-9 

1,6 



1,6 



1,6 



1-9 



Form PCT/1SA/210 (continuation of second sheet) (July 1992) 



page 2 of 



2 



INTERNATIONAL SEARCH REPORT 



iformatoi on patent family members 


Int^^^tlonal Application No 

PCT^J>02/01533 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



EP 0890373 A 13-01-1999 IT MI971603 Al 07-01-1999 

EP 0890373 Al 13-01-1999 



DE 2003683 A 12-08-1971 DE 2003683 Al 12-08-1971 



EP 0128354 A 19-12-1984 DE 3320346 Al 06-12-1984 

DE 3474260 Dl 03-11-1988 

EP 0128354 A2 19-12-1984 



US 4574101 A 04-03-1986 NONE 



US 2515847 A 18-07-1950 NONE 



JP 2000034823 A 02-02-2000 NONE 



W0 02055299 A 18-07-2002 W0 02055299 Al 18-07-2002 



KR 


2002074644 


A 


NONE 






DE 


3132742 


A 


03-03-1983 DE 


3132742 Al 


03-03-1983 



Form PCT/ISA/210 (patent family annsx) (July 1992) 



